From 
Introduction
The Soufriere Hills Volcano, Montserrat eruption began on 18 July, 1995 
Methods
Volume esthnates of the dome to January 1996 were made from the rim of English's Crater using coinpass and abney level surveys, supplemented by photographs and theodolite measurements. Estimates used simple geometries such as truncated cones with an accuracy of about 30%. Froin late January 1996 photographs were taken from fixed positions supplemented by photography fr•m• the crater wall and helicopter. Topographic features of known height and position were identified. Trigonometry and triangulation between photographs established scales. In August 1996 a kinematic survey method was developed to survey the dome. In this method laser ranging binoculars were used froln the helicopter to measure the position of points on the dome surface. The helicopter was located by GPS relative to a fixed station on the ground.
After September 1997 the photographic method was used to survey the dome froln the helicopter, using the GPS to locate helicopter.
Topographic data were analysed using the Surfer software package. The programme creates a grid of x, y and z information by interpolating from adjacent data points, using kriging. Volumes were calculated either by comparing predome topography with the new topography or by subtracting the results of one survey from another in areas of active growth. When the dome was obscured by cloud previous survey data or known geometrical features (such as a 33 ø talus slope) were used to estimate heights. lip to 17 September 1996 the pre-eruption topography of English's Crater was used. The remnant of the pre-17 September drone and crater were re-surveyed to provide the base topography fi)r dome w)lume estimates after I October 1996. A resurvey of the base topography was made after the generation of a deep crater from explosive activity in October 1997.
The volume of pyroclastic flow deposits was determined by mapping, direct estimates of thickness and the kinematic There are alst• fluctuati•ns iu discharge rate on time-scales of hours, but these cann{•t be documented from the surveys. The relation of growth pulsations to earthquake swarms is not simple. Pulses in discharge rate during 1996 in late January, late July, on appearance of the new dome on 1 October and a pulse at the beginning of November were preceded by earthquake swarms. However other pulses and increases in discharge rate were not noticeably associated with seismic swarms. The significant increase in discharge rate at the end of July 1996 was associated with the onset of major shallow earthquake swarms and marked increase in ground deformation. The pulses are preceded and followed by periods of lower than average growth and, in some cases, the dome growth slowed down substantially, as in late August 1996. Some major growth pulses are associated with 
